AD-A068  694  GAI  CONSULTANTS  INC  MONROEVILLE  PA  F/6  13/2 

NATIONAL  DAM  INSPECTION  PROGRAM.  HUTCHINSON  RESERVOIR  DAM  NUMBE~ETC(U) 
JAN  79  DACW31-78-C-0052 


UNCLASSIFIED 


1 ^ 2 
*4060804 

■ 

E 

— 

LJ 

• 

MHMHt 

“ " 

t f?  ? ' 

~ 

SDA06S6D4 


National  Dam  Inspection  Program, 
Hutchinson  Reservoir  O'.m  Number  2 - 

(NDI -PA-215),  Ohio  River  Basin,  Redstone 
Creek,  Payette  County,  Pennsylvania.  ^ 
Phase  I Inspection  Report, 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
expeditiously  identify  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  (as  was  Hutchinson  Reservoir  No.  2)  or 
drained  prior  to  inspection,  such  action,  while  improving 
the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi- 
tion, and  the  downstream  damage  potential. 
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Hutchinson  Reservoir  Dam 
Owner : 

State  Located; 
County  Located: 
Stream: 

Inspection  Date(s): 
Inspection  Team: 


No.  2:  NDS  I.D.  No.  PA-00215 

Western  Pennsylvania  Water  Company 

Pennsylvania  (PennDER  I.D.  No.  26-14) 

Fayette  County 

Redstone  Creek 

October  6,  1978 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  and  hydrologic 
and  hydraulic  analysis  indicate  that  the  structure  is  in 
poor  condition.  Obvious  downstream  movement  of  the  embank- 
ment crest,  slump  features  on  both  the  upstream  and  down- 
stream slopes,  inexplicable  probing  and  grouting  on  the 
downstream  slope,  and  evidence  of  clay  plugs  within  the 
exposed  reservoir  surface  are  indicative  of  past  stability 
and  seepage  problems. 

Based  on  recommended  guidelines,  it  has  been  determined  that 
the  spillway  design  flood  (SDF)  for  this  facility  is  the 
probable  maximum  flood  (PMF) . Hydrologic  and  hydraulic 
calculations  indicate  that  the  existing  spillway  system  can 
pass  only  27  percent  of  the  PMF  prior  to  overtopping  of  the 
dam.  Under  1/2-PMF  conditions  it  has  been  determined  that  the 
embankment  will  be  overtopped  leading  to  failure  and  poten- 
tial increase  in  the  hazard  to  loss  of  life  downstream.  As 
the  hazard  rating  of  the  facility  is  "high" , the  present 
spillway  condition  is  assessed  as  being  "seriously  inadequate". 

The  inadequacies  of  the  spillway  and  apparent  instability  of 
the  embankment  are  deficiencies  of  such  a nature  that  if 
left  uncorrected  could  result  in  the  failure  of  the  dam  with 
subsequent  increase  in  the  potential  for  loss  of  life  and/or 
substantial  property  damage.  Thus,  the  facility  is  con- 
sidered unsufe. 

The  pool  level  has  been  lowered  by  order  of  PennDER  and 
failure  does  not  appear  imminent  under  the  conditions  which 
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existed  at  the  time  of  the  field  inspection;  however,  due  to 
the  serious  inadequacy  of  the  spillway,  a detailed  emergency 
operation  plan  and  warning  system  should  be  immediately 
activated  which  includes  around-the-clock  surveillance  by  a 
professional  engineer  experienced  in  the  design  and  per- 
formance evaluation  of  earth  structures  during  periods  of 
unusually  heavy  precipitation. 

It  is  recommended  that  the  owner: 

1.  Perform  a detailed  subsurface  evaluation  to  assess 
the  condition  and  properties  of  the  embankment  and  under- 
lying materials. 

2.  Perform  a detailed  hydrologic  and  hydraulic  eval- 
uation of  the  facility  including  an  assessment  of  downstream 
effects  should  a decision  be  made  to  breach  or  remove  the 
embankment  from  the  Hutchinson  Dam  System. 

3.  Perform  a stability  and  seepage  evaluation  of  the 
embankment  under  all  possible  operating  conditions  utilizing 
the  results  of  Item  1,  above. 

4.  Take  appropriate  remedial  actions  based  on  the 
results  of  the  above  analyses. 

5.  Install  valving  mechanisms  on  the  upstream  ends  of 
both  the  supply  line  and  blowoff  conduit  so  as  to  establish 
flow  control  at  the  inlets. 

6.  Immediately  activate  a plan  for  emergency  opera- 
tion and  a warning  system  for  downstream  residents.  In- 
cluded in  the  plan  should  be  provisions  for  around-the-clock 
surveillance  of  the  facility  by  a professional  engineer 
experienced  in  the  design  and  performance  evaluation  of 
earth  structures  during  periods  of  unusually  heavy  precipi- 
tation. 

, 7.  Maintain  the  drawn  down  status  of  the  pool  level 

as  directed  by  PennDER  until  final  hydrologic/hydraulic  and 
structural  assessments  are  made  on  the  facility. 

8.  Formalize  a maintenance  program  that  provides  for 
the  proper  and  adequate  care  of  this  facility,  including, 
but  not  limited  to,  the  removal  of  excess  brush  and  over- 
growth from  the  embankment  crest  and  slopes. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HUTCHINSON  RESERVOIR  DAM  NO.  2 
NDI # PA-215,  PENNDER#  26-14 


SECTION  1 

GENERAL  INFORMATION 


1 . 0 Authority . 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1 Purpose . 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

. f‘ ' 


1.2 


Description  of  Project. 


a.  Dam  and  Appurtenances.  Hutchinson  Reservoir  Dam 
No.  2 is  an  earth  embankment  approximately  560  feet  in 
length  with  a maximum  height  of  47  feet.  According  to 
available  information,  the  structure  was  constructed  with  a 
concrete  core  wall  that  extends  across  its  length  from  just 
beneath  the  crest  to  a depth  13  feet  below  the  original 
ground  surface.  Both  the  upstream  and  downstream  slopes  are 
covered  with  hand-placed  sandstone  riprap.  The  downstream 
slope  is  interrupted  by  two  berms,  the  lower  of  which  is 
used  as  a private  road  that  provides  access  to  the  care- 
taker's residence,  as  well  as  to  Hutchinson  Reservoir  Dam 
No.  1. A 


b i ' 

The  dam  lies  in  a general  east  to  west  direction.  The 
design  of  the  facility  required  that  fill  be  placed  along 
the  west  shore  in  order  to  bring  a low  area  that  adjoins  a 
neighboring  watershed  to  grade.  Consequently,  a small 
saddle  dam  was  constructed  as  an  extension  of  the  main 
embankment  along  the  west  side  of  the  reservoir.  The  saddle 
dam  is  roughly  perpendicular  to  the  main  embankment  center- 
line  and  is  approximately  350  feet  in  length  (see  Photo- 
graph 5 and  Figure  3) . The  inside  face  is  a near  vertical, 
hand-placed  rock  masonry  wall  that  varies  from  8 to  12  feet 
high.  The  crest  is  wide,  extending  approximately  50  feet  at 
the  maximum  section.  The  outside  face  has  no  clearly  dis- 
cernible features,  and  slopes  gently  into  the  natural  ground 
surface . 
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The  facility  is  served  by  a concrete  chute  spillway 
located  along  the  left  side  of  the  main  embankment.  Other 
appurtenances  include  a 12-inch  diameter  cast-iron  supply 
pipe  which  bypasses  the  lov. . r reservoir  and  can  be  operated 
independently  and  a 14-inch  diameter  cast-iron  blowoff  pipe 
which  empties  into  the  stream  at  the  toe  of  Dam  No.  2.  Both 
pipes  are  valved  at  the  downstream  toe. 

b.  Location . Hutchinson  Reservoir  Dam  No.  2 is 
located  on  Redstone  Creek  approximately  1.5  miles  south  of 
Hopwood,  Fayette  County,  Pennsylvania.  The  dam,  reservoir, 
and  watershed  are  contained  on  the  Brownfield,  Pennsylvania, 
7.5  minute  U.S.G.S.  quadrangle.  The  coordinates  of  the  dam 
are  N39°  51.0'  and  N79°  42.0'. 

c.  Size  Classif ication.  Intermediate  (47  feet  high, 
storage  capacity  136  acre-feet  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Western  Pennsylvania  Water  Company 

Uniontown  District 
72  Coolspring  Street 
Uniontown,  Pennsylvania  15401 

f.  Purpose . Domestic  water  supply. 

g.  Historical  Data.  According  to  available  records, 
Hutchinson  Reservoir  Dam  No.  2 was  built  in  1903  to  serve  as 
a water  supply  impoundment  in  conjunction  with  Hutchinson 
Reservoir  Dam  No.  1 situated  approximately  1/4  mile  down- 
stream. Available  Pennsylvania  State  Inspection  reports, 
dated  1914  through  1961,  reveal  significant  deficiencies 
developed  over  the  years  with  regard  to  this  facility.  As 
early  as  1914,  the  original  spillway  was  found  to  be  inade- 
quate and  was  replaced  in  1915  with  the  present  spillway. 
Seepage  has  been  consistently  reported  emanating  from  the 
left  abutment  hillside  and  along  the  downstream  toe  near  the 
original  streambed.  The  amount  of  seepage  observed  has 
always  been  considered  minor;  consequently,  no  investi- 
gations were  performed  to  determine  its  origin  and  nature. 
The  most  significant  deficiency  associated  with  Hutchinson 
Reservoir  Dam  No.  2 was  first  reported  in  1929.  It  involved 
the  inspector's  observation  of  an  uneven  crest  and  apparent 
slipping  of  the  upstream  face.  Subsequent  inspections  in 
1930  and  1933  reiterated  the  contention  that  the  upstream 
slope  was  slowly  slipping.  In  later  years,  the  slopes 
apparently  stabilized  as  suggested  in  the  last  available 
report  dated  1961  which  stated  that  the  general  condition 
was  "o.k.".  Based  on  the  observations  reported  in  1961,  the 
overall  condition  of  the  facility  has  steadily  deteriorated 
over  the  last  17  years. 
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1.3  Pertinent  Data. 


a.  Drainage  Area.  Local  = 0.09  sq.  miles  (No.  2 

Dam  only) 

Total  = 2.0  sq.  miles  (Dams 
and  3 inclusive) 

b.  Discharge  at  Dam  Site.  Discharge  records  are  not 
available.  The  owner's  representatives  could  not  recall 
with  any  certainty  the  maximum  spillway  discharge  to  date. 

Outlet  Conduit  at  Operating  Pool  Elevation  - 
Discharge  curve  not  available. 

Emergency  Spillway  Capacity  at  Top  of  Dam  Pool  = 
380  cfs. 

c . Elevation  (feet  above  mean  sea  level) . 

Top  of  Dam  = 1347.6. 

Maximum  Design  Pool  - Not  known. 

Maximum  Pool  of  Record  - Not  known. 

Normal  Pool  = 1345.8. 

Emergency  Spillway  Crest  = 1345.8. 

Upstream  Portal  Outlet  Invert  = 1311  (rough 
estimate) . 

Downstream  Portal  Outlet  Invert  = 1304  (rough 
estimate) . 

Streambed  at  Dam  Centerline  - 1307  (rough  esti- 
mate) . 

Maximum  Tailwater  - Not  known. 

d.  Reservoir  Length  (miles) . 

Maximum  Pool  - 0.2  (elevation  1347.6). 

Normal  Pool  = 0.2  (elevation  1345.8). 

e . Storage  (acre-feet) ♦ 

Emergency  Spillway  - 121  (elevation  1345.8). 

Top  of  Dam  = 136  (elevation  1347.6). 
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Design  Surcharge  - Not  known, 
f . Reservoir  Surface  (acres)  . 

Emergency  Spillway  = 8.0  (elevation  1345.8). 
Top  of  Dam  = 8.6  (elevation  1347.6). 

Maximum  Design  Pool  - Not  known. 


Type  - Earthen  embankment  built  with  hand-placed 
riprap  slopes  and  a concrete  core  wall. 

Length  = 560  feet  (excluding  saddle  dam  extension 
adjacent  to  left  abutment) . 

Height  = 47  feet. 

Top  Width  - 12  feet  (field  measured) , 

28  feet  (as  per  Figure  3) 

Side  Slopes  - Upstream  =*  2H:1V  to  1H:1V  (varies) 
Upper  Downstream  = 2H : IV  to 

1 . 5H : IV  (varies) 
Middle  Downstream  = 1/2H:1V 
Lower  Downstream  = 1H:1V 

Zoning  - None  indicated. 

Impervious  Core  - A concrete  core  wall  with  a 2.5- 
foot  constant  thickness  is  indicated  by  the  drawings  (see 
Figure  3)  to  extend  across  the  length  of  the  embankment  and 
is  carried  to  a depth  of  approximately  13  feet  below  the 
original  ground  surface. 


cutoff . 


Cutoff  - The  concrete  core  wall  serves  as  the  only 


Grout  Curtain  - None  indicated. 


h.  Outlet  Conduit. 

Type  - 12-inch  diameter  cast-iron  supply  line 
14-inch  diameter  cast-iron  blowoff  line 

Length  = 190  feet  (upstream  inlet  to  valve  at 
downstream  toe) . 

Closure  - Both  lines  are  valved  at  the  downstream 
toe  of  the  embankment.  The  valves  are  manually  operated. 
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Access  - The  valves  are  located  in  a clear  area 
above  ground  and  are  readily  accessible. 

Regulating  Facilities  - 14-inch  diameter  and  12- 
inch  diameter  gate  valves  regulate  the  flows  through  the 
blowoff  conduit  and  supply  line,  respectively,  from  their 
positions  at  the  downstream  toe.  The  supply  line  is  also 
regulated  at  several  downstream  locations. 

i.  Spil lway . 

Type  - Uncontrolled  concrete  chute  spillway 
located  on  the  left  side  of  the  embankment. 

Weir  Length  = 50.7  feet. 

Crest  Elevation  ~ 1345.8. 

Downstream  Channel  - Flow  discharged  through  the 
emergency  spillway  passes  into  a narrow  channel  having 
three-foot  high  sidewalls  (see  Photograph  10),  and  is  di- 
rected over  the  lower  left  abutment  hillside  and  into  the 
stream  immediately  beyond  the  embankment  toe  (see  Photo- 
graphs 8 ana  11). 

j.  Regulating  Outlets.  Gate  valves  regulate  flow 
through  both  the  12-inch  supply  line  and  14-inch  diameter 
blowoff.  Both  valves  are  located  at  the  downstream  toe  of 
Dam  No.  2. 


SECTION  2 
ENGINEERING  DATA 


2 . 1 Design. 

a.  Design  Data  Availability  and  Sources. 

No  design  reports  are  available  for  any  aspect  of  this 
facility.  Design  features,  presented  below,  are  derived 
from  two  drawings,  historical  accounts  and  inspection  reports, 
and  discussions  with  the  owners'  representatives. 

b.  Design  Features. 

1.  Embankment.  Very  limited  information  is 
available  relative  to  the  original  design  of  this  facility. 
Available  drawings  indicate  the  embankment  was  constructed 
of  earth  with  a concrete  core  wall.  Placement  and  corn- 
paction  procedures  are  unknown. 

The  earliest  descriptive  report  pertaining  to  the 
facility  is  dated  September  30,  1914,  entitled  "Report  Upon 
the  Hutchinson  Dam  No.  2 of  the  Uniontown  Water  Company." 

The  report  was  issued  11  years  after  construction  and  con- 
tains data  relative  to  the  pertinent  dimensions  of  the 
original  facility. 

"The  top  of  the  dam  has  a width  of  28  feet  and  has 
a slope  of  about  4 feet  in  it  away  from  the  reservoir. 
The  upper  face  has  a slope  of  1 vertical  on  about 
1-1/2  horizontal  and  is  lined  with  a dry  rubble  wall. 

The  downstream  face  is  made  up  of  three  slopes  and  two 
berms.  The  first  slope  at  the  top  of  the  embankment  is 
14  feet  high  and  slopes  1 on  1.  Below  this  slope  is  a 
berm  of  20  feet  and  then  the  bank  slopes  off  10  feet 
vertically  in  a length  of  7 feet  horizontally.  Below 
this  is  a second  berm  16  feet  wide  and  below  this  the 
bank  slopes  9 feet  vertically  in  15  feet  horizontally. 
The  slopes  are  all  protected  by  dry  rubble  walls.  A 
private  road  is  carried  across  the  lower  berm." 

2.  Appurtenant  Structures. 

a)  Outlet  Works.  The  outlet  works  serving 
Hutchinson  Reservoir  Dam  No.  2 consists  of  two  cast-iron 
pipes  (supply  and  blowoff)  carried  through  the  dam.  The 
supply  pipe  is  a 12-inch  diameter  line  that  passes  around 
the  right  side  of  Reservoir  No.  1 within  an  adjacent  race- 
way. Reportedly,  the  supply  line  from  Reservoir  No.  V is 
only  used  on  those  occasions  when  the  Reservoir  No.  1 is 
shut  down.  The  blowoff  pipe  is  a 14-inch  diameter  line 
that  empties  into  the  stream  channel  at  the  toe  of  Dam 
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No.  2,  and  is  carried  into  Reservoir  No.  1.  Both  lines  are 
equipped  with  gate  valves  at  the  downstream  toe,  while 
discharge  through  the  supply  line  can  also  be  regulated  at  a 
point  several  hundred  feet  downstream  of  Dam  No.  1.  Neither 
conduit  is  valved  at  its  upstream  end. 

b)  Emergency  Spillway.  The  emergency 
spillway  at  this  facility  is  a concrete  chute  approximately 
51  feet  wide  at  the  control  section.  It  is  located  along 
the  left  side  of  the  main  embankment  approximately  60  feet 
from  the  left  abutment.  Beyond  the  control  section,  the 
spillway  discharge  channel  is  a two-tiered  concrete  channel 
less  than  50  feet  in  length.  Flow  is  quickly  diverted  into 
a constricted  channel  approximately  12  feet  wide  at  the  base 
with  3-foot  high,  hand-placed  rock  sidewalls.  This  narrow 
channel  carries  discharge  downstream  where  it  is  released 
over  the  left  abutment  hillside  and  into  the  stream  below. 

c . Design  Data  and  Procedures. 

No  design  data  are  available  for  any  aspect  of  this 
facility. 


2 . 2  Construction  Records. 

No  construction  records  are  available. 


2 . 3  Operating  Records. 

No  operational  records  are  available. 


2 . 4  Other  Investigations. 

It  is  our  understanding  that  the  owner  had  retained  the 
services  of  a consulting  engineer  to  make  a detailed  hydraulic 
and  hydrologic  evaluation  of  all  three  Hutchinson  facilities. 
The  owner  did  not  provide  the  inspection  team  with  a copy  of 
the  consultant's  report. 


2 . 5  Evaluation. 

No  formal  engineering  data  are  available;  however,  suf- 
ficient information  in  the  form  of  drawings  and  historical 
records  are  available  which  indicate  the  facility  was  con- 
structed around  1903. 

It  was  also  learned  through  observations  made  during 
the  inspection  that  both  the  supply  line  and  blowoff  conduit 
are  ungated  at  their  upstream  ends.  No  control  is  afforded 
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them  should  either  develop  problems  upstream  of  the  present 
gate  valve  mechanisms.  This  is  considered  a deficiency  in 
the  design  of  the  outlet  system,  and  requires  correction. 


i 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General . Based  on  the  visual  inspection,  the 
structure  is  considered  to  be  in  poor  condition. 

b.  Embankment.  The  embankment  presently  exists  in  a 
deteriorated  state  characterized  by  localized  slumping  and 
bulging  of  both  slopes,  poor  alignment  in  the  horizontal  and 
vertical  directions,  and  a general  lack  of  adequate  maintenance 
characterized  mainly  by  overgrown,  brush  covered  slopes. 

As  indicated  in  Photograph  4,  the  main  embankment 
section  to  the  right  of  the  spillway  appears  arched  in  the 
downstream  direction.  A drawing  dated  August  1914  (see 
Figure  3)  depicts  the  embankment  as  indeed  being  somewhat 
parabolic  in  plan.  However,  since  the  drawing  was  made  in 
1914  or  11  years  after  construction,  it  is  likely  that  it  is 
a representation  of  existing  conditions  rather  than  the 
original  design. 

A series  of  six  vertical  pipes  were  observed  within  the 
embankment  crest  during  the  inspection.  Owner's  representa- 
tives indicated  that  they  were  alignment  pins  installed 
around  1970;  however,  no  survey  data  were  made  available. 

The  presence  of  the  alignment  pins  suggests  that  movement  of 
the  dam  has  been  a concern  of  the  owner. 

The  embankment  slopes,  both  upstream  and  downstream, 
exhibit  an  overall  decrepitude.  The  field  sketch  (Figure  1) 
shows  the  approximate  area  of  the  upstream  slope  that  appeared 
to  be  seriously  bulged  on  the  day  of  the  inspection  (see 
Photographs  4 & 6) . Field  measurements  indicate  that  the 
upstream  slope  varies  between  2H:1V  at  the  abutments  and 
1H:1V  at  the  bulged  section.  The  present  condition  has 
possibly  resulted  from  excessive  drawdown  rates.  As  indicated 
in  Figure  1,  the  pool  level  at  the  time  of  inspection  was  at 
elevation  1320.2,  about  15  feet  below  the  spillway  crest 
(reportedly  as  recently  ordered  by  PennDER) . 

The  downstream  slope  also  exhibits  various  forms  of 
instability.  The  most  prominent  area  was  observed  near  the 
right  abutment  where  a large  section  of  the  upper  slope, 
approximately  50  feet  in  length,  has  slumped  noticeably  (see 
Photograph  3) . The  downstream  slopes  are  locally  steep, 
generally  varying  between  2H:1V  to  1-1/2H:1V.  Much  of  the 
slopes  are  overgrown  with  weeds,  brush,  and  a few  small 
trees.  The  rock  protection  is,  for  the  most  part,  firmly 
set  (rock  slopes  were  reset  by  hand  in  1970  according  to  the 
owner's  representative  present  during  the  inspection), 
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although  highly  irregular  (see  Photographs  2,  and  3).  An 
interesting  area  is  located  just  above  the  access  road  near 
the  center  of  the  embankment.  Here  an  oval  shaped  excava- 
tion was  observed  in  the  riprap  face.  The  reason  for  this 
depression  along  with  the  evidence  of  grouting  associated 
with  it  could  not  be  determined  (see  Photograph  12) . 

Field  measurements  indicate  areas  of  differential 
settlement  in  excess  of  one  foot  located  along  the  crest. 

In  addition,  the  measured  crest  width  averaged  approximately 
12  feet  across  which  differs  considerably  from  the  28-foot 
crest  width  shown  on  Figure  3.  Generally,  the  crest  exhibits 
the  same  lack  of  uniformity  that  characterizes  the  remainder 
of  the  embankment.  The  appearance  of  the  downstream  edge  of 
the  crest  suggests  that  some  sliding  and/or  erosion  has 
occurred  in  the  past. 


c . Appurtenant  Structures. 


1.  Outlet  Works.  Although  the  pool  level  was 
drawn  down  during  the  visual  inspection,  the  inlets  to  the 
outlet  conduits  remained  inundated.  According  to  avail- 
able drawings , the  inlets  are  protected  by  trash  screens 
(see  Figure  3) . Both  conduits  emerge  from  the  embankment 
and  are  valved  at  the  downstream  toe . The  valves  appear  to 
be  functional,  however , *they  were  not  operated  in  the 
presence  of  the  inspection  team  (see  Photograph  13) . 


2 .  Spillway.  The  visual  inspection  found  the 
spillway  to  be  in  good  condition.  No  significant  evidence 
of  concrete  deterioration  was  found  in  the  main  channel 
section  which  includes  the  approach  section,  control  sec- 
tion, and  downstream  tiered  section  (see  Photographs  4 and 
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The  floor  of  the  smaller  channel  immediately  downstream 
of  the  main  channel  section  is  extensively  cracked;  however, 
it  appears  to  be  firmly  in  place.  The  hand-placed  rock 
sidewalls  are  well  aligned,  apparently  sturdy,  and  in  good 
condition  (see  Photograph  10) . 


3.  West  Shore  Embankment  Extension.  The  saddle 
dam  extension  of  the  main  embankment  along  the  west  shore  of 
the  reservoir  is  in  generally  good  condition.  It  is  well 
constructed  and  preserved.  Field  measurements  indicate  the 
embankment  extension  contains  areas  with  differential  set- 
tlements in  excess  of  one  foot  (see  Photograph  5) . 

d . Reservoir  Area. 

The  partially  drawn  down  pool  level  permitted  the 
direct  inspection  of  the  reservoir  area.  Evidence  of  sedi- 
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mentation  was  encountered  along  the  upper  reaches  of  the 
stream  channel  within  the  reservoir  area  where  a moderate 
volume  of  fine  sandy  material  several  feet  thick  lined  the 
sides  of  the  channel.  Some  of  this  fine  material  might  be 
the  remains  of  internal  piping  of  the  upstream  Hutchinson 
Reservoir  Dam  No.  3.  The  remnants  of  a sediment  control 
screen  exist  at  the  upstream  reaches  of  Reservoir  No.  2; 
however,  it  is  no  longer  functional. 

The  low  pool  also  revealed  several  clay  plugs  within 
the  reservoir  area  at  various  locations  (see  Photographs  5 
and  7) . No  record  of  this  work  or  the  need  for  it  was  found 
in  the  information  available;  however,  it  is  assumed  that 
they  were  placed  to  curb  the  seepage  repeatedly  reported  in 
state  inspection  reports. 

No  evidence  of  slope  distress  was  observed  on  the 
surrounding  wooded  reservoir  slopes. 

e.  Downstream  Channel.  Hutchinson  Reservoir  Dams 
Nos.  1,  2,  and  3 were  constructed  in  tandem  within  the 
Redstone  Creek  valley.  As  shown  on  the  Overview  Photograph, 
Reservoir  No.  2 is  situated  between  Reservoirs  Nos.  1 and  3 
with  Reservoir  No.  1 located  furthest  downstream  (see 
Regional  Vicinity  Map,  Appendix  G) . All  three  of  the  struc- 
tures are  located  just  upstream  of  the  communities  of 
Hutchinson  and  Hopwood,  each  having  many  residences  on  the 
Redstone  Creek  floodplain.  The  total  number  of  residences 
which  could  be  affected  by  a breach  of  Hutchinson  Reservoir 
No.  2 Dam  exceeds  20.  Because  of  the  above-mentioned  con- 
siderations, the  facility  was  given  a "high"  hazard  rating. 


3. 2 Evaluation. 

The  visual  inspection  revealed  the  facility  to  be  in 
poor  condition  based  primarily  on  the  overall  appearance  of 
the  main  embankment  section. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

According  to  the  owner's  representatives,  there  are  no 
formal  operating  procedures  detailed  in  manual  form  that 
pertain  to  the  operation  of  this  facility.  Discharge  to  the 
supply  system  is  regulated  at  a distribution  box  located 
several  hundred  feet  downstream  of  Reservoir  No.  1.  Excess 
inflow  into  Reservoir  No.  2 passes  over  the  emergency  spill- 
way and  into  the  stream  channel  below  that  leads  to  Hutchin- 
son Reservoir  No.  1.  Emergency  drawdown  is  provided  when 
necessary  via  the  manually  operated  valve  on  the  discharge 
end  of  the  blowoff  conduit  located  at  the  downstream  toe  of 
the  dam.  The  valve  is  operated  by  the  resident  dam  tender 
upon  the  orders  of  water  company  officials. 


4 . 2  Maintenance  of  Dam. 

There  are  no  formal  maintenance  procedures  at  the  dam. 
General  maintenance  is  provided  by  the  resident  dam  tender 
on  an  unscheduled  basis. 


4 . 3  Maintenance  of  Operating  Facilities. 

Other  than  occasionally  operating  the  gate  valves,  no 
regular  maintenance  is  performed  on  the  operating  mecha- 
nisms . 


4 . 4  Warning  System. 

There  are  no  formal  warning  systems  in  effect  at  this 
facility.  The  water  company  has  authored  a publication 
entitled  "Emergency  Plan  to  Maintain  Safe  Potable  Water 
Delivery  to  Consumers  of  WPWCO."  The  plan  includes  a list- 
ing of  local  radio  stations,  police,  and  fire  stations,  etc. 
The  plan  itself  makes  no  provision  for  a flood  emergency 
warning  system  but  could  be  easily  modified  to  include  one. 
At  present,  the  resident  dam  tender  is  charged  with  the 
responsibility  of  informing  the  proper  authorities  in  the 
event  of  an  emergency. 


4 . 5  Evaluation. 

No  formal  operation  and  maintenance  manuals  are  avail- 
able. There  is  no  formal  system  in  effect  to  warn  down- 
stream residents  in  the  event  of  an  emergency;  however,  an 


12 


7 


existing  written  emergency  pian  concerning  safe  water  supply 
delivery  could  be  modified  to  include  a warning  plan. 


1 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

No  original  design  data  are  available.  The  water 
company  has  reportedly  retained  a consulting  engineer  to 
investigate  the  hydraulic  adequacy  of  the  structure. 

However,  details  of  this  investigation  were  not  made  available 
to  the  inspection  team. 


5 . 2  Experience  Data. 

No  records  of  discharge  data  are  available  at  the 
facility. 


5 . 3  Visual  Observations . 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  that  the  outlet  pipes  and  spillway  would 
not  function  satisfactorily  within  the  limits  of  their 
design  during  a flood  event. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a modified  version  of  the  HEC-1  program  developed 
by  the  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California. 

The  Modified  HEC-1  Program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result- 
ing from  assumed  structural  failures  of  the  dam.  The 
computational  procedures  typically  used  in  the  dam  over- 
topping analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed 
would  overtop  the  dam. 


c.  Routing  of  the  inflow  hydrograph (s)  from  the 

reservoir  to  desired  downstream  locations.  The 
results  provide  estimates  of  the  peak  discharge, 
time  of  the  peak  discharge,  and  the  maximum  stage 
of  each  routed  hydrograph  at  the  downstream  end  of 
each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  follows: 

a.  Development  of  an  inflow  hydrograph ( s)  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir . 

c.  Development  of  a failure  hydrograph ( s)  based  on 
specific  breach  criteria  and  normal  reservoir 
outflow. 

d.  Routing  of  failure  hydrograph (s ) to  desired  down- 
stream locations.  The  results  provide  estimates 
of  the  peak  discharge,  time  to  peak  and  maximum 
water  surface  elevations  of  failure  hydrograph (s) 
for  each  location. 


5 . 5 Summary  of  Analysis 

a . Spillway  Design  Flood  (SDF)  . 

In  accordance  with  procedures  and  guidelines  contained 
in  the  National  Guidelines  for  Safety  Inspection  of  Dams 
for  Phase  I Investigations,  the  SDF  for  this  facility  is  the 
PMF  (probable  maximum  flood).  That  is,  based  on  the  rela- 
tive size  (intermediate)  and  hazard  potential  (high)  of 
Hutchinson  Reservoir  Dam  No.  2,  the  facility  is  required  to 
have  sufficient  spillway  and  storage  capacities  to  safely 
discharge  the  PMF  without  overtopping  the  embankment. 

b.  Results . 

Although  this  report  deals  specifically  with  the  analy- 
sis of  Hutchinson  Reservoir  Dam  No.  2.,  the  effects  of  the 
upstream  Reservoir  Dam  No.  3.  and  the  downstream  Reservoir 
Dam  No.  1 were  also  considered  since  they,  respectively, 
control  the  inflows  into,  and  the  downstream  damage  poten- 
tial attributable  to  Reservoir  Dam  No.  2 (based  on  present 
conditons) . The  dams  were  investigated  such  that  Reservoir 
No.  3 was  initially  empty  (as  has  been  the  case  since  1974)  , 
and  Reservoirs  Nos.  1 and  2 were  initially  at  their  normal 
pool  or  emergency  spillway  elevations  (although  at  the  time 


of  inspection,  both  reservoirs  were  partially  drawn  down) . 

The  effects  of  the  existing  raceways  around  Reservoirs  Nos. 

1 and  3 on  inflows  and  outflows  were  taken  into  account  via 
the  discharge  rating  curves  of  the  respective  dams  (Appendix 
C-l,  sheets  10-13  of  13  and  sheets  14-15  of  15).  Also,  the 
actual  estimated  storage-elevation  relationship  of  Reservoir 
No.  2 was  modified  in  order  to  compensate  for  the  discharge 
over  the  left  bank  of  its  dam  into  an  adjacent  watershed 
which  occurs  once  the  dam  is  overtopped  (Appendix  C,  sheets 
24-29  of  33) . All  pertinent  engineering  calculations 
relative  to  the  analysis  of  the  Hutchinson  Dams  System  are 
provided  in  Appendices  C and  C-l. 

Overtopping  Analysis  (using  the  Modified  HEC-1  Computer 
Program)  of  th°  dams  in  series  indicated  that  the  emergency 
spillway (s)  of  each  dam  could  discharge  only  a small  frac- 
tion of  the  PMF  prior  to  overtopping.  In  particular,  Dam 
No.  3 passed  approximately  37  percent  of  the  PMF  before 
overtopping,  Dam  No.  2 passed  about  27  percent  of  the  PMF, 
and  Dam  No.  1 passed  approximately  33  percent  of  the  PMF 
(Appendix  C,  Summary  Input/Output  Sheets) . Analyzed  indi- 
vidually, the  spillways  of  Dams  Nos.  1 and  2 would  be  less 
adequate  than  stated  above , since  the  effect  of  an  upstream 
impoundment  on  a downstream  reservoir  is  to  attenuate  the 
potential  inflows  into,  and  thus  the  outflows  from  the 
downstream  reservoir.  Therefore,  if  Dam  No.  3 was  ignored 
in  the  analysis  or  removed  from  the  system,  the  overtopping 
of  Dam  No.  2 would  occur  at  a lower  percentage  of  the  PMF 
than  reported  previously.  In  either  case,  Dam  No.  2,  as 
well  as  Dams  Nos.  1 and  3,  has  a high  potential  for  overtopping, 
and  thus  for  breaching,  due  to  its  structural  condition  (see 
Section  6 for  the  structural  evaluation  of  Dam  No.  2) . 

Since  none  of  the  three  dam  facilities  of  the  system 
could  safely  pass  at  least  a flood  of  1/2  PMF  magnitude  (the 
SDF  of  each  of  the  dams  is  the  full  PMF) , the  possibility  of 
failure  of  each  of  the  dams  under  1/2  PMF  conditions  was 
investigated  (in  accordance  with  ETL-1110-2-234 ) . It  must, 
however,  be  understood  that  it  is  difficult,  if  not  impossible, 
to  determine  exactly  how  or  if  a specific  dam  will  fail. 
Therefore,  several  possible  alternatives  were  investigated. 
Again,  the  dams  were  evaluated  in  series  so  as  to  ascertain 
the  overall  effect  of  the  present  system  on  the  downstream 
population  in  the  event  of  a severe  storm. 

The  Modified  HEC-1  Program  was  used  to  generate  the 
possible  results  of  dam  breaching  due  to  downcutting  by  the 
overtopping  waters.  Breaching  due  to  piping  could  not  be 
analyzed  directly. 

It  was  assumed,  for  the  purpose  of  analysis,  that 
breaching  would  begin  once  the  reservoir  water  level  reached 
the  top  of  dam  elevation  of  each  of  the  dams.  This  assumption 
was  based  on  the  opinion  that  any  amount  of  overtopping  can 
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potentially  fail  an  earth  dam,  since  there  are  so  many 
unknowns  that  can  contribute  to  the  failure  and  in  the 
particular  case  of  the  Hutchinson  Dams,  all  are  of  question- 
able structural  integrity  (even  if  the  dam  is  overtopped  by 
only  inches) . Breaching  the  dams  at  their  respective  top  of 
dam  elevations  yields  minimum  downstream  consequences  due  to 
failure  under  1/2  PMF  conditions  since  the  volumes  of  water 
behind  the  dams  will  be  at  a minimum  when  failure  begins  (if 
one  assumes  that  a dam  won't  fail  unless  overtopped).  How- 
ever, in  the  specific  case  of  the  Hutchinson  Dams,  failure 
of  any  of  the  dams  could  occur  prior  to  overtopping  due  to 
the  structural  conditions  of  the  dams.  That  is,  failure  of 
each  of  the  dams  due  to  piping  under  higher  than  normal 
heads  is  a possibility.  Dams  Nos.  2 and  3 have  concrete 
core  walls  which  may  be  considered  to  add  to  the  overall 
stability  of  the  dams  when  overtopped.  Dam  No.  2 is  however, 
visibly  misaligned  and  replete  with  structural  irregulari- 
ties and  a history  of  seepage  problems.  All  of  these  defici- 
encies suggest  that  the  integrity  of  the  present  corewall  at 
Dam  No.  2 is  questionable.  Similarly  Dam  No.  3 is  beset  by 
problems  the  extent  of  which  have  caused  the  owner  to  maintain 
the  reservoir  drained  indefinitely  until  further  studies  of 
its  present  structural  integrity  can  be  completed. 

An  additional  overall  assumption  was  that  the  breach 
sections  would  propagate  downward  to  depths  equal  to  the 
heights  of  the  respective  dams  (56  feet  for  Dam  No.  3,  47 
feet  for  Dam  No.  2,  and  33  feet  for  Dam  No.  1),  since  the 
impounded  streams  should  tend  to  seek  the  previous  equilibrium 
levels  which  they  had  attained  prior  to  the  construction  of 
the  dams  (if  at  all  possible) . 

Two  sets  of  breach  section  geometry  were  evaluated  for 
each  of  two  failure  times  (Appendix  C,  sheets  30-31  of  33) . 

The  two  sets  of  breach  sections  chosen  were  considered  to  be 
the  minimum  and  maximum  probable  failure  sections.  The 
minimum  section  for  each  dam  was  triangular  in  shape  with 
very  steep  side  slopes  (1/2H  to  IV)  and  a zero  bottom  width. 
The  maximum  section  for  each  dam  was  trapezoidal  in  shape 
with  side  slopes  representative  of  the  estimated  side  slopes 
of  the  valley  walls  adjacent  to  the  individual  dams,  and 
bottom  widths  equal  to  the  estimated  valley  widths  along  the 
center  lines  of  the  individual  dams.  The  two  failure  times 
(total  time  for  each  breach  section  to  reach  its  final 
dimensions)  under  which  the  minimum  and  maximum  sections 
were  investigated  were  assumed  to  be  near  instantaneous 
(15  minutes)  and  prolonged  (4  hours) , so  that  the  possible 
lower  and  upper  limits  of  this  most  sensitive  variable  might 
be  evaluated.  The  near  instantaneous  failure  time  was 
thought  to  be  realistic  if  the  concrete  core  walls  of  Dams 
Nos.  2 and  3 were  indeed  in  poor  condition  and/or  major 
piping  channels  developed  prior  to  and  during  the  early 
stages  of  downcutting.  The  near  instantaneous  time  of 
failure  could  also  apply  if  the  concrete  core  walls  of  Dams 
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Nos.  2 and  3 were  truly  in  good  condition,  and  could  support 
the  respective  structures  while  the  downstream  toes  of  the 
dams  were  eroded  away  by  the  opertopping  waters.  In  such 
cases,  failure  by  instantaneous  overturning  of  the  concrete 
core  walls  could  occur.  The  prolonged  failure  time  was  thought 
to  be  on  the  optimistic  side  (with  respect  to  the  dams) , but 
still  possible  at  least  for  Dams  Nos.  2 and  3 if  their 
concrete  core  walls  were  actually  in  fair  condition,  (some 
cracks).  In  these  cases,  the  downcutting  of  the  dams  would 
probably  be  controlled  by  the  slow  rates  at  which  the  concrete 
core  walls  could  be  broken  up  and  removed,  chunk  by  chunk. 

In  addition  to  the  above  breach  conditions,  an  average 
or  more  probable  set  of  conditions  was  analyzed.  These 
conditions  were  such  that  the  breach  sections  were  defined 
by  side  slopes  of  1H  to  IV  and  bottom  widths  intermediate 
between  the  respective  minimum  and  maximum  section  widths 
indicated  previously.  The  failure  times  for  Dams  Nos.  2 and 
3 were  assumed  to  be  longer  (2  hours)  than  that  for  Dam  No. 

1 (1  hour)  due  to  the  possible  resistance  of  their  concrete 
core  walls  to  quick  downcutting.  The  clay  puddle  core  of 
Dam  No.  1 should  offer  no  such  resistance. 

Regardless  of  the  assumed  breach  geometry  or  failure 
times  (and  under  the  "top  of  dam"  initial  breaching  elevation 
assumption) , the  dams  always  breached  in  the  same  sequence. 

That  is.  Dam  No.  1 failed  first,  and  was  followed  some  time 
later  (about  2 hours)  by  the  failure  of  Dam  No.  2,  which 
was  followed  a short  time  later  (about  5 minutes)  by  the 
failure  of  Dam  No.  3 (Appendix  C,  Sheet  32  of  33) . Further, 
the  same  ultimate  results  were  obtained  for  each  set  of 
breaching  conditions.  Simply  stated,  the  failure  of  one  or 
more  of  the  dams  of  the  system  will  significantly  increase 
the  estimated  non-breach  downstream  water  surface  elevations, 
and  thus,  the  probability  of  additional  loss  of  life  and 
property  damage.  A supplementary  consequence  of  the  system 
is  that  the  possible  failure  of  an  upstream  dam  prior  to 
overtopping  (for  reasons  mentioned  previously)  will  most 
probably  cause  the  failure  of  a downstream  dam. 

The  near  instantaneous  failures  produced  the  largest 
peak  outflows  and  corresponding  downstream  water  surface 
increases,  while  the  optimistic  (with  respect  to  the  dam), 
prolonged  failures  resulted  in  much  smaller,  although  still 
significantly  high,  relative  peak  outflows  and  downstream 
water  surface  increases  (Appendix  C,  Sheets  32-33  of  33)  . 

The  average  or  more  probable  mode  of  failure  provided 
peak  breach  discharges  of  6000  cfs,  7700  cfs,  and  8100  cfs 
from  Dams  Nos.  3,  2,  and  1,  respectively.  Downstream  water 
surfaces  increased  by  5.7  feet  (above  the  maximum  1/2  PMF 
water  surface  elevation)  at  a section  located  250  feet 
downstream  of  Dam  No.  1,  and  by  4.8  feet  (above  the  same 


datum)  at  a section  located  about  1500  feet  downstream. 

Even  when  the  system  of  dams  was  analyzed  such  that  breaching 
would  not  begin  until  the  dams  were  overtopped  by  say  0.5  foot 
of  water,  the  same  approximate  system  results  were  obtained 
for  the  more  probable  type  of  failure  (Appendix  C,  Sheets  32 
and  33  of  33,  Plan  6).  The  only  major  difference  between 
the  two  sets  of  results  was  that  for  the  6-inch  failure 
criterion  analysis,  all  of  the  dams  failed  within  15  minutes 
of  each  other.  In  any  event,  as  can  be  seen  on  the  Regional 
Vicinity  Map  (Appendix  G) , many  homes  located  on  the  floodplain 
immediately  below  the  dams  would  be  significantly  affected 
by  the  dam  failures,  especially  if  one  considers  not  only 
the  increase  in  the  height  of  the  breach  floodwave,  but  also 
the  increased  momentum  that  the  larger  and  probably  swifter 
moving  volume  of  water  would  possess. 

Although  Reservoir  No.  2 is  presently  only  a part  of  a 
larger  system  and  was  analyzed  as  such,  some  approximations 
can  be  inferred  from  the  system  results  as  to  the  downstream 
effects  of  the  "removal"  (by  way  of  estimating  and  eliminat- 
ing the  increased  Dam  No.  2 outflows  due  to  upstream  breach- 
ing) of  Dam  No.  3.  If  perhaps  Dam  No.  3 was  "removed" 
from  the  system,  and  Dam  No.  1 ignored,  the  specific  outcome 
of  the  failure  of  Dam  No.  2 would  be  to  raise  the  maximum 
1/2  PMF  water  surface  elevation  (base  elevation)  at  the 
section  located  1,500  feet  downstream  of  Dam  No.  1 by  about 
3 feet,  according  to  the  more  probable  breach  analysis.  This 
increase  in  water  surface  was  determined  via  the  interpolated 
water  surface  elevation  corresponding  to  the  estimated  maximum 
breach  outflow  of  3600  cfs.  The  maximum  breach  discharge  was 
approximated  as  the  largest  difference  between  the  actual 
computed  breach  outflows  from  Dam  No.  2 and  the  estimated 
Dam  No.  3 breach  contributions  to  the  Dam  No.  2 outflows. 
Therefore,  whether  considered  alone  or,  more  correctly,  as  a 
part  of  the  existing  system,  the  failure  of  Dam  No.  2 is 
highly  possible  and  will  most  probably  lead  to  increased  loss 
of  life  and  property  damage  in  the  downstream  communities . 


5 . 6 Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions 
Hutchinson  Reservoir  Dam  No.  2 can  safely  pass  approximately 
27  percent  of  the  PMF  prior  to  overtopping.  Should  a 1/2 
PMF-size  event  occur,  the  dam  will  be  overtopped  and,  in  all 
probability,  will  subsequently  fail,  endangering  the  population 
of  the  downstream  communities.  Therefore,  the  spillway 
system  of  Hutchinson  Reservoir  Dam  No.  2 is  deemed  seriously 
inadequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 


a.  Embankment . Based  on  observations  made  during  the 
visual  inspection , the  embankment  is  considered  to  be  in 
poor  condition.  The  lack  of  cross-sectional  uniformity  and 
alignment  indicate  the  structure  has  experienced  significant 
movement  over  its  75-year  history.  Although  available 
Pennsylvania  State  inspection  reports  document  slope  insta- 
bility as  early  as  1929,  subtle  movements  are  likely  occur- 
ring continually.  In  fact,  in  1970,  the  owner  installed  a 
series  of  alignment  pins  across  the  crest  of  the  embankment, 
data  from  which  are  not  available.  Nevertheless,  their 
installation  suggests  recent  concern  over  embankment  move- 
ments . 

With  the  reservoir  drawn  down  as  it  was  during  the 
inspection,  it  was  not  possible  to  fully  assess  the  effects 
of  seepage  associated  with  the  embankment.  The  low  reser- 
voir level  did  serve  to  expose  several  clay  plugs  upstream 
of  the  embankment.  The  existence  of  these  plugs  coupled 
with  the  observed  seepage  at  the  downstream  toe  and  the 
history  of  seepage  documented  in  PennDER  files  suggests  that 
increased  seepage  may  be  observed  under  normal  pool  condi- 
tions . 


b.  Appurtenant  Structures.  The  visual  inspection 
revealed  the  remainder  of  the  facility  to  be  in  good  condi- 
tion. The  concrete  spillway  showed  no  evidence  of  signifi- 
cant deterioration  or  damage.  The  outlet  works,  although 
not  operated  during  the  inspection,  is  reported  to  be  func- 
tional. This  was  apparent  in  that  the  reservoir  had  re- 
cently been  drawn  down  in  accordance  with  PennDER  orders. 

As  noted  in  Section  2.5,  however,  the  valve  mechanisms  on 
the  outlet  pipes  are  located  downstream  of  the  embankment  as 
opposed  to  a more  desirable  upstream  location. 


6 . 2  Design  and  Construction  Techniques. 

No  records  are  available  detailing  the  methods  of 
design  and  construction. 


6.3  Past  Performance. 


No  formal  records  of  past  performance  are  available 
from  the  owner;  however,  historical  accounts  and  inspection 
reports  in  PennDER  files  detail  a history  of  seepage  and 
stability  problems  associated  with  the  facility. 
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Field  inspection  revealed  obvious  embankment  deforma- 
tions, evidence  of  remedial  grouting  work  on  the  downstream 
face,  and  clay  plugs  within  the  embankment,  all  of  which  are 
indicative  of  poor  past  performance. 


6 . 4 Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1 and  is  thus 
subject  to  minor  earthquake  induced  forces.  Since  the 
structure  has  a history  of  seepage,  it  is  possible  that  even 
minor  earthquake  induced  dynamic  forces  could  be  significant 
at  normal  operating  and  high  pool  levels.  However,  no 
investigations  or  calculations  were  performed  to  confirm 
this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a.  Safety . The  visual  inspection,  operational 
history,  and  hydrologic  and  hydraulic  analysis  indicate  that 
the  structure  is  in  poor  condition.  Obvious  downstream 
movement  of  the  embankment  crest,  slump  features  on  both  the 
upstream  and  downstream  slopes,  inexplicable  probing  and 
grouting  on  the  downstream  slope,  and  evidence  of  clay  plugs 
within  the  exposed  reservoir  surface  are  indicative  of  past 
stability  and  seepage  problems. 

Hydrologic  and  hydraulic  calculations  indicate  that  the 
existing  spillway  system  can  pass  only  27  percent  of  the  PMF 
before  overtopping  of  the  embankment  occurs.  Under  1/2  PMF 
conditions  it  has  been  determined  that  the  embankment  will 
be  overtopped  leading  to  failure  and  a potential  increase  in 
the  hazard  to  loss  of  life  downstream.  As  the  hazard  rating 
of  the  facility  is  high,  the  present  spillway  condition  is 
assessed  as  being  seriously  inadequate. 

The  inadequacies  of  the  spillway  and  apparent  insta- 
bility of  the  embankment  are  deficiencies  of  such  a nature 
that  if  left  uncorrected  could  result  in  the  failure  of  the 
dam  with  an  increase  in  the  potential  for  loss  of  life 
and/or  substantial  property  damage.  Thus,  the  facility  is 
considered  unsafe. 

The  pool  level  has  been  lowered  by  order  of  PennDER  and 
failure  does  not  appear  imminent  under  the  conditions  which 
existed  at  the  time  of  the  field  inspection;  however,  due  to 
the  serious  inadequacy  of  the  spillway,  a detailed  emergency 
operation  plan  and  warning  system  should  be  immediately 
initiated  and  should  include  around-the-clock  surveillance 
by  a professional  engineer  experienced  in  the  design  and 
performance  evaluation  of  earth  structures  during  periods  of 
unusually  heavy  precipitation. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a reasonable  assessment  of  the 
facility.  A detailed  hydrologic  and  hydraulic  evaluation  of 
all  three  Hutchinson  facilities  has  reportedly  been  prepared 
by  a consultant  for  the  owner.  This  report  was  not  made 
available  for  review  and  could  possibly  aid  in  a more  accu- 
rate assessment  of  the  facilities. 

c.  Urgency.  Detailed  evaluation  of  the  facility  and 
implementation  of  an  emergency  operation  plan,  warning 
system,  and  around-the-clock  surveillance  during  intense 
storms  should  be  initiated  immediately. 
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d.  Necessity  for  Additional  Investigation.  The  owner 
should  undertake  the  following  investigations: 

1.  A subsurface  investigation  to  determine  the 
conditions  and  engineering  properties  of  the  embankment,  and 
underlying  materials  for  use  in  detailed  stability  evalua- 
tions . 


2.  Perform  a detailed  hydrologic  and  hydraulic 
evaluation  of  the  facility  including  an  assessment  of  down- 
stream effects  should  a decision  be  made  to  breach  or  remove 
the  embankment  from  the  Hutchinson  Dam  System. 


7 . 2 Recommendations/Remedial  Measures . 

a.  Facilities.  It  is  recommended  that  the  owner: 

1.  Perform  a detailed  subsurface  evaluation  to 
assess  the  condition  and  properties  of  the  embankment  and 
underlying  materials. 

2.  Perform  a detailed  hydrologic  and  hydraulic 
evaluation  of  the  facility  including  an  assessment  of  down- 
stream effects  should  a decision  be  made  to  breach  or  remove 
the  embankment  from  the  Hutchinson  Dam  System. 

3.  Perform  a stability  and  seepage  evaluation  of 
the  embankment  under  all  possible  operating  conditions 
utilizing  the  results  of  item  2,  above. 

4.  Take  appropriate  remedial  actions  based  on  the 
results  of  the  above  analyses. 

5.  Install  valving  mechanisms  at  the  upstream 
ends  of  both  the  supply  line  and  blowoff  conduit  so  as  to 
establish  flow  control  at  the  inlets. 

b.  Maintenance  and  Operating  Procedures.  It  is 
recommended  that  the  owner: 

1.  Immediately  initiate  a plan  for  emergency 
operation  and  a warning  system  for  downstream  residents. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  by  a professional  engi- 
neer experienced  in  the  design  and  performance  evaluation  of 
earth  structures  during  periods  of  unusually  heavy  precipi- 
tation. 


2.  Maintain  the  drawndown  status  of  the  pool 
level  as  directed  by  PennDER  until  final  hydrologic/ 
hydraulic  and  structural  assessments  are  made  of  the  fa- 
cility. 
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3.  Formalize  a maintenance  program  that  provides 
for  the  proper  and  adequate  care  of  this  facility  including, 
but  not  limited  to,  the  removing  of  excess  brush  and  over- 
growth from  the  embankment  crest  and  slopes. 
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PRIOR  ACCIDENTS  OR  T^‘fc  embankment  has  reportedly  never  been  overtopped.  The  facility  has  a 
FAILURES  history  of  partial  slope  failures  and  seepage;  however,  incidents  resulting 

in  significant  property  damage  or  loss  of  life  have  never  been  recorded. 
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FACILITIES  steps  are  necessary  to  warn  downstream  residents  in  the  event  of 

emergency. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  # PA-215 

PENN  DER  ID  # 26-14 
PAGE  5 OF  5 

SIZE  OF  DRAINAGE  AREA:  Local  = 0.09  sq.  miles;  Total  ~ 2.0  sq.  miles. 

ELEVATION  TOP  NORMAL  POOL:  1345.8  STORAGE  CAPACITY:  121  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  1345.8  STORAGE  CAPACITY:  121  acre-feet 

ELEVATION  MAXIMUM  DESIGN  POOL:  Not  known  STORAGE  CAPACITY:  Not  known 

ELEVATION  TOP  DAM:  1347.6  STORAGE  CAPACITY:  136  acre-feet 

SPILLWAY  DATA 

CREST  ELEVATION:  1345.8 

TYPE : Concrete  chute 

CHANNEL  WIDTH:  50.7  feet  (at  the  control  section) 

CHANNEL  LENGTH : s 200  feet 

SPILLOVER  LOCATION:  Approximately  60  feet  right  of  the  left  abutment 

NUMBER  AND  TYPE  OF  GATES:  None 

OUTLET  WORKS 

TYPE:  14-inch  diameter  cast-iron  blowoff  conduit 

Upstream  toe  to  downsteam  toe  beneatn  approximate 
LOCATION:  center  of  embankment. 

ENTRANCE  INVERTS:  elevation  1311  (rough  estimate) 

EXIT  INVERTS:  elevation  1304  (rough  estimate) 

EMERGENCY  DRAWDOWN  FACILITIES:  14-inch  diameter  gate  value  located 

at  downstream  toe 

HYDROMETEOROLOGICAL  GAGES 

TYPE : Rain  gage 

LOCATION:  Between  Dams  Nos.  1 and  2 

RECORDS:  Daily  records  available  at  owner's  Uniontown  office. 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


Not  known. 
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JUNCTION  OF  EMBANK-  Rl<?ht  abutment  - o.k. 

MENT  AND  ABUTMENT,  Spillway  to  embankment  - o.k. 

SPILLWAY  AND  DAM  Spillway  slab  - some  slumping  of  riprap. 

Left  abutment  - o.k. 
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INTAKE  STRUCTURE  Submerged.' 


ITEM OBSERVATIONS  AND/OR  REMARKS NDI#  PA  - 215 

TYPE  AND  CONDITION  Concrete  chute  spillway  in  good  condition. 


INSTRUMENTATION PAGE 

ITEM  1 OBSERVATIONS  AND/OR  REMARKS  NDI*  PA  - 215 
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L E FT  &ANK  0TSLHA/P.6E.  PPLOElEaA 

THE  MoDrrreD  HEc-i  p& ogcam  assumes  that  All 
£e£Efcvor£.  Outflow  Proceeds  LtiCfctly  bow  Nsrr  ea m . 
Howevpk.,  A£ove  ele matton  izat.t  A PoctzoN  or  the 
TOTAL  UtiEtSV  01(2.  *2.  OUTFLOW  £ A fiouT  '/j  OF  THE  PEAL' 

P/v\F  Flow')  &XLCHA  f?GEi  OMEtLTHE  LEFT  £ANK  OF  7 HE 
DAM  AND  INTO  AN  ADJACENT  y/ATE£  <HEd . 

since  the  ppogaam,  cannot  Dx^ectlt  sepe/Ate 

THE  LEFT  EANIL  DISCHARGES  FROM  THE  TOTAL  RESE/tVOX/C 
DTlCHARGES  , A SCHEME  To  CONVERT  THE  LEFT  dANK 
FLOW  VALUES  TO  STORAGE  VALUES  WAS  LEVEL oHFij. 

( Moor fxea  puls  routing  to  eacically  a procedure  which 
BAl  angel  Inflows  anj)  qutFlw/s  with  available 

STORAGE.  THEH  d'FCP  E , IF  THE  INFLOW  HVOC-OC'PAhH  T-\  }TlP 
CONiTANT  , THE  RESfRVClN  OUTFLOWS  Ar'E  D CRT lT  lY 
CoMTieiLLEO  8Y  THE  STORAGE  =»  To  DFCREA-E  0-0  EL.T.HT 

A Portion  of  the  Discharge  , the  cocpcrs  Pw,w£  i.-vg  r turage 
Must  cE  IWCVFA  LED  TT  COAl  hen  la  t e . ) 

An)  INITIAL  CcMr'uTE/e  R.ON  WAS  MADE  AoCuMI/UG  THAT 
All  2ESF£vor£  outflow  PeaceEDED  aov/M5Tfr’FAAt  (it,  A 
(2ATTNG>  TA6LE  CWSl  bEPIMC-  TOTAL  bT-CHA*C:El  FA  OM 
THE  SPrLL  WAY  , THE  main  bAAl^  AND  THE  LEFT  gAtik  W A: 
USED;  SHfer  13  );  51  tuat  THE  ACTUAL  flFSEVVol /<  SoPrA: c 

Flultu  at  tons  ( elevation  /s  time  relationship)  result  7/ 
FCOM  KOUTTVC*  THE  PM  F COULD  flE  E C.T  A LL  21 1 f £. 

THE  RESENVOTie  ELEVATION  vs  TTME  ZUFOP /AA  tTc\/  (vurerzz 
IN  CONJUNCTION  WITH  THE  LEFT  cJAHF  fCATXNC-  TAEL  £ (srfr-: 
ENABLED  INITIAL  ESTIMATES  OF  THE  VOLUMES  OF  WATER 
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bX£C MARGIN 6-  OUE/C  THE  LEFT  6>ANtc  to  66  ComPuteD. 

THESE  VOLUMES  WE£E  CALCULATED  ACCoebTN6-  TO  THE 
LOGICAL  RELATIONSHIP  5ELOW  / WHICH  STATES  THAT  THE 
VOLUME  OF  W ATER  PASSED  Du/Cl/VG-  A CERTAIN  TXM.E 

PE&rcb  jrs  equal  tq  the  average  discharge  multi  plied 

6Y  THE  TOTAL  TX/nE  LENGTH  OFtMAT  PEPZob  (see  it: etch)-. 

[(‘Mr’1)  " ^r"]/4  35L0 


wHfice  aV  = TMCitf mental  Volume  of 

WATE£  DISCHARGED  os/EiC  THE 
LEFT  &AHK  (A-F), 

Q,  s Flow  ovee  the  left  6anl 

C^dRESPONbZNG  TO  ELfVATToN  / fc«; 

Flow OVE£ the  left  £a/ul 
COGUES  P OH  DX  N & TD  ElEVAT30W2^ 
AT  c "TIME  NECESSARY  FO/C  fcFSFtfvOX* 
TO  (2AISE  TiCOM  ELEVATION  / 

TO  ELEvA  TTOV  Z (sel). 

the  volumes  of  wate/C  computed  with  the  AdovE 

EQOAT ID/V/  WE£E  ADDED  TO  THE  ACTUAL  ESTIMATED  Avail A6LE 
STORAGE  VALUES  ATT/IE  APPROPRIATE  ELEVATIONS  (sneer  ll).  A 

Computer.  £ua/  was  made  usi/vg-  these  initial  artificial 

mogagc  yal'JES  (actual  4 Xmtttal  valufs  on  surrr  zY)  to  tenner  the  lfft  sanl 
bncwAtse  potential  #f#»o  oitnG-  THE  SPILLWAY  t MAT/V  Dam  £ATX/U£  TA6LF 
( inffr  n)  To  DETE£MXA>E  THE  RESERVOIR  OOTfLOWi. 

the  OUTPUT  f*GA4  THE  AfiOtfE  £uH  SHoWED  THAT  FUETHE* 
CALIGEATTOV  OF  THE  APTI  FICtAl  storage  values  was 
AJECESSAPV.  THEREFORE,  6Y  T£XAL  Aa/D  THE  FINAL 


Ti^e  (sec) 
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Si  :x M/V\  tArrry  TMjkTT'V,; 
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HuTCHIA/oo/V  £f£ERVOr£  Ng  Z. 

BY  ■ WJV  DATE  / / 3 / 7^  PROJ.  NO.  7 3~(sll  * 1<<S 
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ARTIFICIAL  2T0&A6E  VALUES  oN  Steer  2*7  WF££  ARRIVED  AT. 
('THE  PuRPoSE  OF  THE  Fu^TH££  cALI/S  £ ATTo/V  WAS  TO  6ETTEC 
fcFECO  DUCE  THE  KNOWM  PAF  &OWWSt£EAM  OOTfLC W HYD/C0G44PH 
WMrLH  WAS  OfirATAfFJb  6v  APPLYr^C-  THE  SPILLWAY +/VAX/V  At 
RATTAN  TAiiLE  to  THE  fCESECVor/C  ELEVATION  XNFy/CMATro/V 
ON  jwe*r  2S ) . 

THE  Afiove  APPROACH  7 o the  LEFT  SANK  &ISCH A/E6E  PRofiLf/H 
WAS  CHOSEN  INSTEAD  OF  JUST  SIMPLY  MULTIPLYING  THE  TOTAL 

outflow  hydrograPH  ordinates  ay  a ratio 

( 1C,  O <*7)  to  OCTATN  MOPE  REALISTIC  DOWNSTREAM  FLOWS, 
SXNCe  THE  £atXo  /METHOD  WOULD  LEAD  TO  MORE  E££.ONFOOS 
Results,  Especially  docx/vc-  etEACHT/JG  akialys rs.  THAT 

XL  , ONCE  A &G.EACH  OCCURS  ; THE  WATER  &EHIND  THE  6 AM 

Ootckly  RECEDES  6elow  the  left  Q>ank  cite st 
ele  v a t i on  f an b All  outflow  thereafter  XS 
DIRECTED  DOWN  ST/CEAA7  . HOWEVER  TF  THE  RATIO  METHOD 
WAS  USED  ALL  OF  THE  BREACH  OUTFLOWS  , WHETHER  ACTUALLY 
AFFELTEL  £y  the  left  flAA/K  OR  NOT,  VJOOLb  FrRST  DE. 
MULTIPLIED  CY  THE  RATIO  6EFOCE  TMFLoW  TtYTO  £ESE#\/0T/Z 
N*  I OR  FuRTHUR  DoWN  STRE4  M TRAVEL.  THIS  THEN  WOULD 
LEAD  To  VE£Y  CONSERVATIVE:  Results  Dow /V  St /TEA  m . IN 
ADDITION]  , THE  OUTFLOW  HYDROGRAPHY  GfiNERATEO  Du R2/VC* 
OVERTOPPING  ANALYSIS  (. ESPECIALLY  FOR  THE  lowjER  FRACTIOUS 
of  the  PMF)  WOULD  be  OonE  CONSERVATIVE  V3LOAE -WISE  ; 
dECAcsc  All  oPirwATEs  wuulq  6e  multiplier  sy  the  one  ratip 
VAluE  , y/mE£EA5  the  Ratio  actually  varies  with  the 
Reservoir  elevation. 

the  artificial  storage  approach/  also  Ha*  some  minor 
t^AwfcAClCS  IN  THAT  the  RECESSION  lIAI&SOF  the  outflow 
HYDCOGRAP^S  GENERATED  DoRIA)6  OVER  TOPPING  ANALYSTS  ACE 
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TncsCCect  sx/jce  the  y cowtat^  -rue  effects  of  the 
ACTXFIOAL  STVPAGE  VOCUA\FS  SETAJiS-  forSCWA /€£•£& 

Dow/U  ST£  F 441  FLOW  VAluFS  ACf  LA.lZ.6ElC  TiAN  SHOULD  Qe), 

MoWFYE/v(  the  iIECFSljoM  i-XAAfi  CP  THE  M Y0i2O£/Ca  AH  X£ 
or  i-TTTLE  TaIPonTAAJCE  TAJ  THIS  ANALYSTS,.  TME  FFFECT 
dFtME  ACTTFXCtAL  Sto£A£F  OAJ  THE  ECeACHX'.UtS-  A/uAcviXs 
t-0  CAUSE  A StriT-HlCY  LACcEC.  VolUAAE  OF  WAtEjE 
1C  dE  DlLSCAAfuC-E  b DOWN STfiSA  A/\  ONCE  THE  QUEACH  OCCURS. 
MoWFvFfc  , BfcfACMT/J<J  IS  ASiUtfFO  TV  &EGI/V  /AT  ElEVATXoa/ 
/2M3-V,,  Cl  Toot  A£ov£  THE  DAm),  AND  AT  THTS  FCEMATTClJ 
THE  Afc&tTIOAJAL  VOLUME  ClXiC  HA  €5  EO  £>OWN  STH2EA41  X5 
ME<S-mX6X6l£  ( l.fe  shctt  27). 

TMr/’C /"Of  F ; TMF  AlCTJFXCJrlC  Sro&AGE  APPROACH  TO  THE 
IFF"  MA/A'  PZofcTF/M  T£  THOUGHT  TO  GTVF  /W6/€£-  ACCURATE 
FFClLTS  b0Wi^  STtEA  iT  OF  HESEtZ'IOTP  Atf  2 Fo£  THX5  PHASE  X 
Aajaly  5X5 
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PHOTOGRAPH  5 View  of  the  masonry  wall  (saddle  dam)  adjacent  to  the  left 


PHOTOGRAPH  8 View  of  the  valley  downstream  of  Dam  No.  2 as  seen  from  the  crest 
just  to  the  right  of  the  spillway. 
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PHOTOGRAPH  9 Close-up  view  of  the  tiered  spillway  at  Dam  No. 
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PHOTOGRAPH  12  Disturbed  area  in  downstream  rock  facing  where  apparent  grouting 
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GEOLOGY 


Hutchinson  Reservoir  Dams  Nos.  1,  2 and  3 are  located 
approximately  3 miles  southeast  of  Uniontown  on  the  western 
edge  of  the  Allegheny  Mountains  section  of  the  Appalachian 
Plateaus  Province.  The  Allegheny  Mountain  section  is  char- 
acterized by  gently  folded  sedimentary  rock  strata  of 
Pennsylvanian  age  or  older.  Major  structural  axes  strike 
from  southwest  to  northeast  with  flanking  strata  dipping 
northwest  and  southeast. 

Structurally,  the  dams  and  reservoirs  lie  immediately 
west  of  the  Chestnut  Ridge  anticline.  The  bedrock  flanking 
the  west  side  of  Chestnut  Ridge  consist  of  Devonian  and 
Mississippian  age  strata  in  the  higher  elevations  of  the 
watershed  and  Pennsylvanian  age  strata  in  the  vicinity  of 
the  reservoirs  and  below.  Near  the  dams  the  sedimentary 
rock  strata  dip  to  the  northwest  at  approximately  1,800  feet 
per  mile  or  19  degrees. 

Two  widely  spaced  joint  systems  at  right  angles  to  each 
other  commonly  control  drainage  patterns  on  the  flanks  of 
Pennsylvania's  ridges.  In  the  vicinity  of  the  site,  the 
joint  system  striking  N60°W  is  at  right  angles  to  the  anti- 
clinal axis  and  tends  to  align  drainage  patterns  off  the 
ridge  in  this  direction.  A secondary  joint  system  parallels 
the  anticlinal  axis  striking  N30°E.  The  secondary  system 
generally  has  a lesser  influence  on  controlling  drainage 
patterns.  Redstone  Creek,  however,  is  strongly  controlled 


E-l 


[ i 


by  both  joint  systems.  The  stream  channel  both  above  and 
below  the  Hutchinson  reservoirs  follows  the  primary  N60°W 
bearing,  whereas  the  section  of  Redstone  Creek  containing 
the  reservoirs  follows  the  secondary  N30°E  bearing  (see 
Regional  Vicinity  Map,  Appendix  G) . This  abrupt  directional 
change  in  the  flow  of  Redstone  Creek  is  not  common  in  this 
section  of  Chestnut  Ridge.  Furthermore,  a small  fault, 
located  about  one  mile  northeast  of  the  reservoirs  is  also 
known  to  strike  along  this  same  N30°E  bearing.  A strong 
structural  influence  is  evidently  controlling  the  direction 
of  drainage  along  the  section  of  Redstone  Creek  containing 
the  Hutchinson  reservoirs.  Jointing  and  possibly  faulting 
may  be  responsible  for  this  drainage  control.  The  influence 
this  feature  may  have,  if  any,  on  the  Hutchinson  reservoirs 
is  unknown,  although  it  may  have  some  bearing  on  seepage 
losses  through  the  foundation  of  the  reservoirs. 

The  strata  underlying  the  alluvial  and  residual  soils 
of  the  valley  are  members  of  the  Allegheny  Formation  which 
is  of  lower  Pennsylvanian  age.  The  group  consists  of  shale 
and  sandstone  with  lesser  amounts  of  coal,  clay,  and  limestone. 
The  base  is  at  the  top  of  the  Homewood  sandstone  and  the  top 
at  the  Upper  Freeport  coal  seam  which  passes  between  Reservoir 
No.  2 and  the  upstream  Reservoir  No.  3.  The  Allegheny 
Formation  is  approximately  150  to  160  feet  thick  in  the 
vicinity  of  the  reservoirs. 


The  Upper  Freeport  coal  seam  occurs  above  Reservoirs 
No.  1 and  2 along  the  west  valley  wall.  The  coal  in  this 
area  is  considered  to  average  about  four  feet  thick  with 


several  thick  clay  and  shale  partings.  The  coal  is  generally 
of  good  thickness  and  quality,  but  has  not  been  prospected 
to  any  great  extent.  At  the  time  of  the  inspection,  there 
was  no  evidence  of  mining  in  the  immediate  area. 
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